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CELL SITE POWER CONSERVATION 

BACKGROUND 

The popularity of commercial wireless communications 
services (e.g., wireless telephony, wireless network access, 
and wireless email) has substantially increased during recent 
years. In many cases, users, such as consumers, mobile work 
ers, emergency response personnel, and/ or the like, now uti 
lize these services for both personal and business communi 
cations. Likewise, users are increasingly relying on these 
services. For example, some households forgo wired tele 
phone service in favor of wireless telephone service, some 
government agencies rely on these services for both routine 
and emergency communications, and businesses rely on these 
services to communicate with customers and mobile workers. 
Correspondingly, the cost (both ?nancial and non?nancial) of 
outages is also increasing. 

Typical commercial wireless communications service 
(CMRS) providers rely on remote facilities to facilitate the 
provision of services. For instance, CMRS providers rely on 
cell sites (e.g., base stations, radio repeaters, wireless to back 
haul interfaces, etc.) to facilitate some communications ser 
vices. If a cell site experiences a loss of commercially-pro 
vided electrical power, users near the cell site may experience 
a service outage. Power outages are an example of a common 
cause for cell site failures. For example, natural disasters, 
rolling brownouts, accidents, and/or the like may result in 
power outages. While most cell sites include some form of 
back-up power (e. g., generators and/or batteries), these forms 
of back-up power may not provide suf?cient power during 
lengthy power outages and may require servicing, monitor 
ing, and on-site maintenance. During lengthy power outages, 
use of commercial wireless communications services may 
increase due to users’ needs and/ or desires. Further, pending 
regulations may require commercial wireless communica 
tions service providers to provide cell sites with at least seven 
days of back-up power. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram of a suitable environment for practicing 
the invention; 

FIG. 2 is a diagram of another suitable environment for 
practicing the invention; 

FIG. 3 is a block diagram of a communications system 
usable in the environments of FIGS. 1 and 2; 

FIG. 4 is a logical diagram of a radio shelf usable in the 
base station of FIG. 3; and 

FIG. 5 is a logical ?ow diagram of a process for conserving 
power in a communications system. 

DETAILED DESCRIPTION 

Overview 
The following description provides speci?c details for a 

thorough understanding of, and enabling description for, vari 
ous examples of the technology. One skilled in the art will 
understand that the technology may be practiced without 
many of these details. In some instances, well-known struc 
tures and functions have not been shown or described in detail 
to avoid unnecessarily obscuring the description of the 
examples of the technology. It is intended that the terminol 
ogy used in the description presented below be interpreted in 
its broadest reasonable manner, even though it is being used in 
conjunction with a detailed description of certain examples of 
the technology. Although certain terms may be emphasized 
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2 
below, any terminology intended to be interpreted in any 
restricted manner will be overtly and speci?cally de?ned as 
such in this Detailed Description section. 
As one non-limiting example, the technology may be 

employed for conserving power in a communications system 
such as a wireless communications service cell site. For 
example, the technology may be employed to conserve power 
during reduced availability periods of a power source. A cell 
site’s run time from back-up power may be increased by 
employing the various power conservation features described 
below. For example, the cell site may decrease the back-up 
battery circuit discharge rate, may decrease the back-up gen 
erator fuel consumption rate, and/or the like. 
The below described power conservation features may also 

decrease both capital and operating costs for providing back 
up power to a cell site. For example, pending Federal Com 
munications Commissions (FCC) regulations may require 
commercial wireless communications service providers to 
provide cell sites with at least seven days of back-up power. 
Likewise, Environmental Protection Agency (EPA), state, 
and local regulations may regulate storage of large amounts 
of back-up generator fuel. In addition, the cost, size, and 
weight of back-up batteries may limit the number of batteries 
that can be practically located at a cell site. For these and other 
reasons, the power conservation features described below 
may be employed to increase the back-up power run time for 
cell sites. 

This Detailed Description describes illustrative environ 
ments in which the invention may be practiced, and an illus 
trative block diagram of a communications system, an illus 
trative logical diagram, and an illustrative logical ?ow 
diagram for practicing the invention. 
Illustrative Environments 

FIG. 1 is a diagram of environment 100 in which the 
invention may be practiced. As shown, environment 100 
includes cell site 110, remote tilt mechanism 130, antenna 
140, and mobile devices 150-170. Cell site 110 is coupled to 
backend interface 120. Cell site 110 and mobile devices 150 
170 are con?gured to wirelessly communicate with each 
other. 

Cell site 110 may include virtually any device for facilitat 
ing wireless network access. For example, cell site 110 may 
be a wireless telephony base station, a wireless network 
access base station, a wireless email base station, and/or the 
like. As an example, cell site 110 may be operated by a mobile 
telephony service provider. Generally, cell site 110 is con?g 
ured to provide a network interface for mobile devices 150 
170 by providing an interface (via antenna 140) between 
mobile devices 150-170 and backend interface 120. Cell site 
110 and mobile devices 150-170 may communicate using any 
wireless protocol or standard. These include, for example, 
Global System for Mobile Communications (GSM), Time 
Division Multiple Access (TDMA), Code Division Multiple 
Access (CDMA), Orthogonal Frequency Division Multiple 
Access (OFDM), General Packet Radio Service (GPRS), 
Enhanced Data GSM Environment (EDGE), Advanced 
Mobile Phone System (AMPS), Worldwide Interoperability 
for Microwave Access (WiMAX), Universal Mobile Tele 
communications System (UMTS), Evolution-Data Opti 
mized (EVDO), Long Term Evolution (LTE), Ultra Mobile 
Broadband (UMB), and/ or the like. 
Backend interface 120 may provide a network connection 

to cell site 110. For example, backend interface 120 may 
include one or more T-l connections, T-3 connections, OC-3 
connections, frame relay connections, Asynchronous Trans 
fer Mode (ATM) connections, microwave connections, Eth 
ernet connections, and/ or the like. In addition, backend inter 
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face 120 may provide an interface to a telephone switch (e. g., 
to a 5ESS switch, a Private Branch Exchange switch, a base 
station controller, etc.), to a data network (e.g., to a router, 
network switch, a Radio Network Controller (RNC)), and/or 
the like. 

In addition, backend interface 120 may also provide power 
to cell site 110. For example, backend interface 120 may 
include connections to commercial power sources of virtually 
any type. For example, cell site 110 andbackend interface 120 
may receive power from a public utility, from solar power, 
from a turbine, from a fuel cell, and/or the like. At times, 
however, the power source may provide insu?icient power for 
long term and/ or full-power operation of cell site 110. While 
cell site 110 may include back-up power sources, it may be 
bene?cial to conserve power at cell site 110 during such 
reduced availability periods. Such power conservation may 
increase the back-up power run time of cell site 110. 
Remote tilt mechanism 130 may be included to control a 

tilt angle of antenna 140. The tilt angle of antenna 140 may, 
for example, de?ne a radio frequency (RF) coverage (e.g., 
coverage area, footprint, pattern, etc.) of cell site 110. Remote 
tilt mechanism 130 may include an electronically controlled 
actuator such as a solenoid, motor, and/ or the like and may be 
con?gured to tilt antenna 140 based, at least in part, on tilt 
signal TILT. 
Antenna 140 may be included to facilitate communications 

between mobile devices 150-170 and cell site 110 and is 
coupled to cell site 110 via antenna signal ANT. Antenna 140 
may be any type of suitable antenna. One example of a suit 
able antenna includes a directional ?at panel antenna having 
?xed gain and ?xed aZimuth angle. However, other types of 
antenna may also be suitably employed. For example, omni 
directional antennas, lossy transmission lines, beam steerable 
antennas, variable gain antennas, and/or the like may be 
employed as appropriate. Antenna 140 may also include a 
preampli?er (not shown) to preamplify received signals. Cell 
site 110 may be coupled to any number of antennas. For 
example, a typical cell site may provide coverage to three 
sectors of approximately 1200 each. One or more antennas 
may provide coverage to each sector. However, in other sys 
tems, any other number of antennas and/or sectors may be 
employed. Also, antenna 140 may be either a tiltable or a 
non-tiltable antenna. 

Remote tilt mechanism 130 may be omitted in some envi 
ronments. For example, remote tilt mechanism 130 may be 
omitted if antenna 140 is an omnidirectional antenna, a beam 
steerable antenna, and/or the like. 

Mobile devices 150-170 may include virtually any devices 
for communicating over a wireless network. For example, 
mobile devices 150-170 may include mobile telephones (e. g., 
cellular telephones, GSM telephones, TDMA telephones, 
LTE telephones, etc.), wireless data devices (e.g., Personal 
Digital Assistants (PDAs), computers, pagers, etc.), and/or 
the like. 

Table 1, below, introduces various power conservation fea 
tures that may be employed in cell site 110 and/or in environ 
ment 100 to selectively conserve power. These power conser 
vation features are described in greater detail below. 

TABLE 1 

Power conservation features. 

selective adjustment of the RF coverage of antenna 140 
selective control of an RF output transmit power level 
selective control of a communications bit rate 
transfer of communications to other cell sites 
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4 
TABLE 1-continued 

Power conservation features. 

5 adjustment of indicators such that associated mobile 
devices transfer communications to other cell sites 

6 reallocation of communications between radios and 
logical slots of cell site 110 

In addition, the various power conservation features of 
Table 1 may also be employed in conjunction with the fuel 
conservation and other technologies described in Us. patent 
application Ser. No. 12/170,675 (entitled CELL SITE 
POWER GENERATION), the entirety of which is hereby 
incorporated by reference. 

These other power conservation features may be selec 
tively enabled based, at least in part, on power source avail 
ability. The various power conservation features may also be 
selectively enabled based, at least in part, on other environ 
mental parameters. For example, environmental parameters 
may include the amount of RF interference, the distance 
between cell site 110 and mobile devices 150-170, topogra 
phy, geography, and/ or the like. 
As one example, the RF interference may be quanti?ed 

through a carrier to interference ratio (C/ I). However, in other 
examples, a signal to noise ratio (SNR), a bit error rate (BER), 
a frame error rate (FER), and/ or the like may also be suitably 
employed. In addition, resource management (e.g., base sta 
tion traf?c load, system traf?c load, etc.) and aggregate call 
quality may be factors to determine which, if any, power 
conservation features are employed with each particular 
mobile device or communications channel. For example, 
while cell site 110 communicates with a mobile device over a 
favorable C/I channel (e.g., greater than 20 dB), more power 
conservation features may be employed. However, if the 
channel between cell site 110 and another mobile device has 
a less favorable C/I (e.g., less than 9 dB), less power conser 
vation may be employed. In this way, cell site 110 may bal 
ance power consumption and call quality considerations. 
Also, the various power conservation features may be indi 
vidually or collectively employed in any combination. For 
example, multiple or all of the power conservation features of 
Table 1 may be simultaneously employed during certain con 
ditions such as during extended power outage, when back-up 
power is low, when call volume is high, and/or the like. 

Cell site 110 may be con?gured to selectively tilt antenna 
140 to selectively de?ne, in part, its RF coverage. For 
example, changing the RF coverage of antenna 140 may 
affect power consumption by increasing or decreasing the 
number of mobile devices associated with cell site 110. Selec 
tive tilting of antenna 140 is discussed in further detail with 
respect to FIG. 2. 

Cell site 110 may be further con?gured to selectively con 
trol its RF output transmit power. For example, cell site 110 
may selectively decrease its RF output transmit power as a 
power conservation feature or increase its RF output transmit 
power to increase its RF coverage. While this selective con 
trol may include changing the RF output transmit power by 
any suitable amount, as one example, cell site 110 may be 
con?gured to increase or decrease its RF output transmit 
power in 2 decibel (dB) steps. 

Additionally, cell site 110 may be con?gured to selectively 
control a communications bit rate for voice traf?c. For 
example, cell site 110 may decrease its voice traf?c commu 
nications bit rate while operating from back-up power and 
increase its bit rate while operating from a commercial power 
source. By lowering the communications bit rate, cell site 110 
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may process a given amount of voice traf?c while employing 
fewer radios and/or logical slots. Unused radios and/or logi 
cal slots may be disabled to conserve power. 
As one example, a suitable bit rate may be con?gured by 

selecting between codecs such as a full-rate codec, an 
enhanced full-rate codec, a half-rate codec, various modes of 
an adaptive multi-rate codec, and/or the like. Selection 
between these codecs may affect both the compression for the 
voice traf?c and the bit-rate of additional information that is 
transmitted with the compressed voice traf?c. This additional 
information may include padding, forward error correction 
coding, other error coding and/or the like. In addition, dis 
continuous transmission (DTX) thresholds and/or the like 
may also be adjusted based, at least in part, on the power 
source availability status. Adjustment of DTX thresholds may 
further affect the communications bit-rate. 

In addition, the communications bit rate may also be selec 
tively controlled based, at least in part, on environmental 
parameters. For example, a codec and/or bit rate may be 
selected based, at least in part, on the C/I of a particular 
logical slot. This codec and/or bit rate may then be adjusted 
based, at least in part, on the power source availability status. 
For example, during a commercial power source outage, a 
bit-rate that is one or two steps lower than would otherwise be 
employed for the given C/I level may be employed as a power 
conservation feature. 

Cell site 110 may also be con?gured to transfer voice 
and/ or data traf?c from mobile devices 150-170 another cell 
site. For example, cell site 110 may employ directed retries, 
forced handoffs, and/or the like. By decreasing communica 
tions, cell site 110 may decrease the number of radios in 
operation, the number of active logical slots, the amount of 
voice traf?c, and/or the like. In turn, this may reduce power 
consumption at cell site 110. 

Likewise, cell site 110 may be con?gured to adjust indica 
tors such that mobile devices transfer communications to 
other cell sites, such as adjacent and/or neighboring cell sites. 
As one example, cell site 110 provides indicators to mobile 
devices 150-170 to indicate an estimated or calculated service 
level for communications with both cell site 110 and other 
cell sites. These indicators may represent a signal level (e.g., 
RSSI, C/I, BER, FER, etc.) received from mobile devices 
150-170 at each cell site within a geographical area. These 
indicators may also be based, at least in part, on a cell 1 
reselect (C1) value or a cell 2 reselect (C2) value from a base 
station controller such as base station controller 350 shown in 
FIG. 3. 

Mobile devices 150-170 may then employ these indicators 
to request association with a particular cell site. Cell site 110 
and/or an associated component (e.g., system controller 320, 
OMC 330, switch 340, base station controller 350, or RNC 
360 of FIG. 3) may adjust these indicators to offset the indi 
cated levels from the estimated or calculated values. For 
example, cell site 110 and/or the associated component may 
adjust the C1 or C2 values and/or a receiver access minimum 
value such that mobile devices 150-170 may be induced to 
prefer and/or transfer association with, or to, an adjacent or 
neighboring cell site operating from a commercial power 
source. 

In addition, cell site 110 may reallocate communications 
between radios and logical slots of cell site 110 based, at least 
in part, on the commercial power source outage status. For 
example, cell site 110 may employ different radios and/or 
logical slots to facilitate communications between cell site 
110 and mobile devices 150-170. Reallocation of logical slots 
is discussed in further detail with respect to FIG. 4. 
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6 
As one example, cell site 110 draws approximately 39 

amperes of current (at approximately —56 volts) while oper 
ating at full power. By enabling a half-rate codec instead of a 
full-rate codec, the current draw decreases to approximately 
3 l amperes. By additionally decreasing the transmitter output 
power by 2 dB, the current draw decreases to approximately 
27 amperes. By additionally decreasing the transmitter output 
power by another 2 dB, the current draw decreases to approxi 
mately 24 amperes. In this example, a commercial wireless 
communications service provider may prefer the 27 ampere 
consumption level as a balance between power consumption 
and system performance. 

FIG. 2 is a diagram of environment 200 in which the 
invention may be practiced. As shown, environment 200 
includes cell site 110, remote tilt mechanism 130, and 
antenna 140. FIG. 2 illustrates the relationship between eleva 
tion difference angle 210, location 220, and location 230. 
FIG. 2 is not drawn to scale. 
As discussed above, cell site 110 may be con?gured to 

selectively tilt antenna 140 to de?ne, in part, its RF coverage. 
As shown in FIG. 2, the tilt angle of antenna 140 de?nes, in 
part, the communications range of cell site 110. For example, 
if set at a ?rst angle while cell site 110 provides a constant RF 
output transmit power, the communications range may reach 
location 220. However, if antenna 140 is up-tilted by eleva 
tion difference angle 210, the communications range may be 
extended to location 230 for the same RF output transmit 
power. While the C/I for communications with cell site 110 
may decrease, up-tilting antenna 140 may be employed with 
corresponding RF output transmit power decreases to main 
tain a coverage area while conserving power. Tilting of 
antenna 140 may be accomplished either by mechanically 
tilting antenna 140 or by beam-steering the elevation angle of 
antenna 140. 
As one example of a communication system, antenna 140 

may be up-tilted by approximately 4° during normal opera 
tion. During a commercial power source outage, antenna 140 
may be up-tilted by an elevation difference angle of approxi 
mately 2° (to approximately 6°) while the RF output transmit 
power is reduced by 2 dB. In addition, during an extended 
commercial power source outage, antenna 140 may be up 
tilted by two times the elevation difference angle (to approxi 
mately 8°) while the RF output transmit power is reduced by 
an additional 2 dB. However, any other suitable elevation 
difference angles and/ or RF output transmit power reductions 
may be employed. 

However, the elevation difference angles discussed herein 
are merely provided as an example of elevation difference 
angles in one system. Such elevation difference angles may 
depend on a vertical beam width, an aZimuth angle, environ 
mental conditions, and/or the like for a particular system 
and/or antenna. Other elevation difference angles may be 
employed to provide and/or maintain coverage in a geo 
graphical area. Likewise, elevation difference angles may be 
selected to adjust a hand-off point at which a mobile device 
may hand-off from cell site 110 to an adjacent or neighboring 
cell site. 
Illustrative Communications System 

FIG. 3 is a block diagram of communications system 390. 
Communications system 390 includes cell site 110, remote 
tilt mechanism 130, antenna 140, system controller 320, 
operations and maintenance center (OMC) 330, switch 340, 
base station controller 350, and RNC 360. Cell site 110 
includes base station 312, Node-B 314, commercial power 
interface 315, back-up power circuit 316, and antenna inter 
face 319. Back-up power circuit 316 includes battery circuit 
317 and back-up generator 318. Communications system 390 
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is illustrated as a GSM/UMTS communications system, how 
ever, the invention is not limited to GSM/UMTS communi 
cations systems. For example, the invention may also be 
practiced in an LTE and/or other fourth generation wireless 
environment. 

System controller 320 may be provided to control commu 
nications system 390. For example, system controller 320 
may be a computer system programmed to control a core 
communications system, such as all or part of the communi 
cations system in a metropolitan market, a regional commu 
nications system, a commercial wireless communications 
service provider’ s entire network, etc. System controller 320 
may also be an interface for manually controlling the opera 
tions of a core communications system or the like. As one 
example, system controller 320 is a computer system pro 
grammed to execute control scripts (e.g., Perl scripts, Tcl 
scripts, Python scripts, Ruby scripts, LabVIEW scripts, etc.) 
to control OMC 330 and/ or other elements. Likewise, a signal 
system controller 320 may be employed to control multiple 
OMCs. 
As illustrated, OMC 330 is coupled to system controller 

320, switch 340, base station controller 350, RNC 360, and 
cell site 110. OMC 330 may also be con?gured to provide a 
centralized platform from which a commercial wireless com 
munications service provider may monitor and control opera 
tional aspects of the elements of communications system 390. 
OMC 330 may enable control of both radio elements and 
switching elements of communications system 390. OMC 
330 may be con?gured to manage any number of switches, 
base station controllers, RNCs, and cell sites. 

Switch 340 may be coupled to OMC 330, base station 
controller 350, and RNC 360. For example, switch 340 may 
be con?gured to switch voice traf?c from one or more base 
station controllers to public switched telephone network 
(PTSN) or to a telephone switch such as a 5ESS switch, a 
Private Branch Exchange switch, and/or the like via signal 
VOICE. Likewise, switch 340 may be further con?gured to 
switch data from one or more RNCs to a data network, to a 

router, to a switch, and/or the like via signal DATA. Also, 
switch 340 may include a mobile switching center (MSC), a 
media gateway, a call gateway, and/ or the like. 

Base station controller 350 may be coupledbetween switch 
340 and cell site 110 to control certain operational aspects of 
base station 312 of cell site 110. For example, base station 
controller 350 may be con?gured to control handoffs, net 
work registration for mobile devices, channel allocation, 
radio transmitter output power, and/ or the like. Likewise, base 
station controller 350 may be con?gured to adjust a C1 value 
based, at least in part, on control from system controller 320 
or OMC 330. Base station controller 350 may be employed to 
control any number of base stations. 
RNC 360 may be coupled between switch 340 and cell site 

110 to control certain operational aspects of Node-B 314 of 
cell site 110. Also, RNC 360 may be employed to control any 
number of Node-Bs. As an example, RNC 360 may be a 
UMTS counterpart of base station controller 350. 
As stated above, cell site 110 may include base station 312, 

Node-B 314, commercial power interface 315, back-up 
power circuit 316, and antenna interface 319. Back-up power 
circuit 316 may include battery circuit 317 and back-up gen 
erator 318. In typical communications systems, base station 
312 and Node-B 314 are con?gured to provide a low-level 
radio interface to mobile devices under the control of base 
station controller 350 and RNC 360. For example, base sta 
tion 312 may provide low-level GSM radio interfacing while 
Node-B 314 provides low-level UMTS radio interfacing. 
Also, cell site 110 may include limited command and control 
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8 
functionality or no command and control functionality. 
Instead, base station controller 350 and/or RNC 360 may 
provide such functionality while cell site 110 merely provides 
a physical layer interface to associated mobile devices. 
Node-B 314 may also be con?gured to provide tilt signal 
TILT to remote tilt mechanism 130. 

Commercial power interface 315 may receive power from 
a commercial power source via line AC and provide the 
received commercial power to base station 312, Node-B 314, 
and to back-up power circuit 316. Back-up power circuit 316 
may receive power from commercial power interface 315 to 
charge/recharge battery circuit 316 andback-up power circuit 
316 may provide power to base station 312 and Node-B 314 
during reduced availability of a power source. 

Cell site 110 may also include antenna interface 319 to 
provide a physical interface between base station 312, 
Node-B 314, and antenna 140. For example, antenna inter 
face 319 may be a smart bias tee that is con?gured to physi 
cally interface the RF signals between of base station 312, 
Node-B 314, and antenna 140.A smart bias tee may be further 
adapted to provide power to a receiver preampli?er in antenna 
140. 

In other examples, antenna interface 319 may include 
duplexers, diplexers, multiplexers, and/or the like. Also, 
antenna interface 319 may be omitted in certain cell sites. For 
example, base station 312 may be con?gured to receive RF 
signals from Node-B 314 and couple these and other RF 
signals to antenna 140. 

In operation, communications system 390 is con?gured to 
enable and disable various power conservation features at cell 
site 110 based, at least in part, on a power source availability 
status, as discussed above. As one example, power conserva 
tion features may be enabled and disabled by system control 
ler 320 or OMC 330. However, in other communications 
systems, power conservation features may also be controlled 
by switch 340, base station controller 350, RNC 360, or 
within cell site 110. Likewise, tilt signal TILT may be pro 
vided to remote tilt mechanism 130 from a suitably equipped 
base station 312 and/ or the like. 
Illustrative Logical Diagram 

FIG. 4 is a logical diagram ofradio shelf400 usable in base 
station 312 of FIG. 3. As shown, radio shelf 400 includes 
radios RADIOl-RADIOS. Each of radios RADIOl-RA 
DIOS includes logical slots SLOT1-SLOT8. 
As discussed above, cell site 110 may be con?gured to 

reallocate communications between radios and logical slots 
of cell site 110 based, at least in part, on a power source 
availability status and on environmental parameters. 
As one example, RADIOl is a broadcast control channel 

(BCCH) radio that is con?gured to broadcast base station 
identi?cation, synchronization data, control information, 
other data, and/or the like over one or more BCCH logical 
slots. In a typical system, these BCCH slots are broadcast at 
full power to provide increased visibility of cell site 110 
throughout its service area. Accordingly, other logical slots of 
the BCCH radio and/or near the BCCH slot may experience 
increased interference due to adjacent channel interference, 
inter-symbol interference, and/ or the like. 

In one system, SLOT1-SLOT4 of RADIOl are employed 
to transmit BCCH data while SLOTS-SLOTS of RADIO 1 are 
left unused, or employed to transmit lower priority traf?c. 
Lower priority tra?ic may include traf?c that does not sub 
stantially bene?t from low latency transmission and may 
include Short Message Service (SMS) messages, wireless 
data, and/or the like. For example, such allocation may 
improve C/I for other logical slots allocated to higher priority 
voice traf?c. Also, radios and logical slots allocated to voice 
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traf?c may employ RF output transmit power control on a per 
connection (e.g., voice call) or per logical slot basis to 
increase the C/I for other logical slots. 

However, during a period of reduced power source avail 
ability, the bene?ts of increased C/I may be outweighed by 
power conservation requirements. Accordingly, voice traf?c 
may be transmitted from the BCCH radio to reduce the num 
ber of operating radios. Likewise, the bit-rate of voice traf?c 
may also be decreased to “pack” additional voice calls onto 
the BCCH radio. For example, SLOT5-SLOT8 of RADIOl 
may be employed to enable 8 half-rate voice calls. 
Illustrative Logical Flow Diagram 

FIG. 5 is a logical ?ow diagram of process 500 for con 
serving power in a communications system. For clarity, pro 
cess 500 is described below as being performed by particular 
elements of communications system 390 of FIG. 3. However, 
process 500 may also be, for example, performed by other 
processors, by other elements, or in other systems whether or 
not such processors, elements, or systems are described 
herein. In addition, process 500 may be stored in non-volatile 
memory. 

Flowing from a start block, processing begins at step 510 
where cell site 110 disables power conservation features. For 
example, system controller 320, OMC 330, switch 340, base 
station controller 350, and/ or RNC 360 may instruct cell site 
110 to disable power conservation features. As discussed 
above, cell site 110 may operate with power conservation 
features disabled to increase call quality and/ or the like while 
cell site 110 is powered from a commercial power source. In 
addition, OMC 330 or system controller 320 may also clear 
alarms at step 510. 

At decision block 520, cell site 110 determines the avail 
ability of a power source. Also, cell site 110 may transmit an 
alarm to OMC 330, report reduced availability to system 
controller 320, and/or the like. Cell site 110 may transmit the 
alarm, signal, or report on backend interface 120, on an over 
the-air interface, and/or the like. Within cell site 110, base 
station 312 may determine the power source availability. 
However, in other cell sites, Node-B 314 and/or other ele 
ments may determine the power source availability status. If 
cell site 110 determines that there is reduced power source 
availability, processing ?ows to decision block 530. Other 
wise, processing stays at decision block 520. 

At decision block 530, system controller 320 or OMC 330 
determines if a ?rst condition is met. Table 2, below, includes 
some example of possible conditions. 

TABLE 2 

power conservation conditions. 

1 a duration of reduced power source availability (e.g., 
zero minutes, 10 minutes, etc.) 

2 the quantity (e.g., number or percentage) of cell sites, 
sectors, radios, and/or the like experiencing reduced 
power source availability 

3 a status of a back—up power supply 
4 the load (e.g., number of connected calls, amount of data 

traf?c, volume of communications, etc.) on the cell site 

System controller 320 or OMC 330 may monitor these and 
other conditions. If system controller 320 or OMC 330 deter 
mines that the ?rst condition is met, it moves processing to 
step 540. Otherwise, it returns processing to decision block 
520. 

In one system, system controller 320 moves processing to 
step 540 after cell site 110 has operated from back-up power 
for 10 minutes, after a voltage of the back-up power supply 
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10 
changes to —54 volts, when ?ve cell sites or 10% of cell sites 
in a geographical area experience reduced power source 
availability, and/or the like. In another system, system con 
troller 320 moves processing to step 540 after cell site 110 has 
operated from back-up power for 15 minutes. Such a delay 
time may be employed to con?rm and/or ensure that reduced 
power source availability is due to, for example, a power 
outage. However, any other suitable thresholds and/ or condi 
tions may be employed. 

At step 540, cell site 110 enables a ?rst set of power 
conservation features. As one example, system controller 320 
may transfer traf?c to the BCCH radio. In another example, 
system controller 320 may alternately or additionally up-tilt 
antenna 140 by approximately 2° while reducing the RF 
output transmit power by 2 dB. In yet another example, a cell 
site without an electrically tiltable antenna may employ other 
power conservation. For example, a cell site may reduce the 
transmit power for the BCCH radio by 2 dB while adjusting a 
C1 value and/or a receiver access minimum value to maintain 
the communications range of the cell site while conserving 
power. Processing continues at decision block 550. 

Conditions may be selected from Table 2 and correspond 
ing power conservation factors may be selected from Table l 
by a network administrator, de?ned in a con?guration or 
script ?le, dynamically determined via machine learning 
(e.g., arti?cial intelligence), and/or the like. 
At decision block 550, cell site 110 determines if there is 

reduced power source availability (e.g., an outage has not 
ended). As discussed above, this determination may, for 
example, be made by base station 312 or Node-B 314. If cell 
site 110 determines that there is reduced power source avail 
ability, processing ?ows to decision block 560. Otherwise, 
processing ?ows to step 510. Some or all power conservation 
features may also remain enabled for a period of time after 
cell site 110 detects the end of the reduced power source 
availability. Such a delay may be employed to con?rm and/or 
ensure that the power source is providing stable power, to 
provide additional charging current to a back-up battery cir 
cuit, and/or the like. In one system, a delay of 30 minutes is 
employed before processing ?ows to step 510. However, no 
delay, or any other suitable delay, may be employed in other 
systems. 
At decision block 560, cell site 110 determines if a second 

condition has been met. As discussed above, this determina 
tion may, for example, be made by base station 312 or Node-B 
314. The second condition may include conditions discussed 
above with regard to decision block 530 and Table 2. System 
controller 320 or OMC 330 may be employed to determine if 
the second condition is met and may employ different thresh 
olds, combinations of conditions, and/or the like to determine 
if the second condition is met. If system controller 320 or 
OMC 330 determines that the second condition is met, it 
moves processing to step 570. Otherwise, it returns process 
ing to decision block 550. 

In one system, system controller 320 moves processing to 
step 540 after cell site 110 has operated from back-up power 
for 20 minutes, after a voltage of the back-up power supply 
changes to —52 volts, when seven cell sites or 5% of cell sites 
in a geographical area experience reduced power source 
availability, and/or the like. However, any other suitable 
thresholds and/ or conditions may be employed. 

At step 570, cell site 110 enables a second set of power 
conservation features. Step 570 may include enabling addi 
tional power conservation features or may include changing 
parameters of the ?rst set of power conservation features to 
further increase power conservation, such as those selected 
from Table 1, above. 
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As one example, system controller 320 may transfer traf?c 
to the BCCH radio, up-tilt antenna 140 by approximately 4°, 
and reduce the RF output transmit power 4 dB. Processing 
continues at decision block 550. Such a change can reduce the 
total power consumption of a 15 transceiver cell site from 
approximately 40 amperes to approximately 27 amperes as 
approximately a 32% decrease in power consumption while 
maintaining the cell site’ s coverage area. As discussed above, 
any other suitable elevation difference angles may be 
employed. 

Processing then continues at decision block 580 where cell 
site 110 determines if there is reduced power source avail 
ability (e.g., an outage has not ended). If cell site 110 deter 
mines that there is reduced power source availability, process 
ing remains at decision block 580. Otherwise, processing 
returns to block 510. As discussed above, some or all power 
conservation features may remain enabled for a period of time 
after cell site 110 detects the end of the reduced power source 
availability. 
Conclusion 

Unless the context clearly requires otherwise, throughout 
the description and the claims, the words “comprise,” “com 
prising,” and the like are to be construed in an inclusive sense, 
as opposed to an exclusive or exhaustive sense; that is to say, 
in the sense of “including, but not limited to.” As used herein, 
the term “connected,” “coupled,” or any variant thereof 
means any connection or coupling, either direct or indirect, 
between two or more elements; the coupling of connection 
between the elements can be physical, logical, or a combina 
tion thereof. Additionally, the words “herein,” “above,” 
“below,” and words of similar import, when used in this 
application, shall refer to this application as a whole and not 
to any particular portions of this application. Where the con 
text permits, words in the above Detailed Description using 
the singular or plural number may also include the plural or 
singular number, respectively. The word “or,” in reference to 
a list of two or more items, covers all of the following inter 
pretations of the word: any of the items in the list, all of the 
items in the list, and any combination of the items in the list. 

The above Detailed Description of embodiments of the 
system is not intended to be exhaustive or to limit the system 
to the precise form disclosed above. While speci?c embodi 
ments of, and examples for, the system are described above 
for illustrative purposes, various equivalent modi?cations are 
possible within the scope of the system, as those skilled in the 
relevant art will recognize. For example, while processes or 
blocks are presented in a given order, alternative embodi 
ments may perform routines having steps, or employ systems 
having blocks, in a different order, and some processes or 
blocks may be deleted, moved, added, subdivided, combined, 
and/or modi?ed to provide alternative or subcombinations. 
Each of these processes or blocks may be implemented in a 
variety of different ways. Also, while processes or blocks are 
at times shown as being performed in series, these processes 
or blocks may instead be performed in parallel, or may be 
performed at different times. Further, any speci?c numbers 
noted herein are only examples: alternative implementations 
may employ differing values or ranges. 

I claim: 
1. A system for facilitating wireless communications, com 

prising: 
a cell site con?gured to selectively employ at least ?ve 
power conservation features from multiple power con 
servation features based, on a power source availability 
status, wherein the cell site comprises: 
a power interface con?gured to provide power to the cell 

site from a power source; 
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12 
a back-up power circuit con?gured to provide power to 

the cell site based, on the power source availability 
status; and 

a tiltable antenna con?gured to facilitate the wireless 
communications of the cell site, and wherein the mul 
tiple power conservation features include: 

a) selective tilting of the tiltable antenna site; 
b) selective control of an RF output transmit power level 

of the cell site; 
c) selective control of a communications bit rate; 
d) transfer of communications to adjacent cell sites; 
e) adjustment of indicators such that associated mobile 

devices transfer communications to the adjacent cell 
sites; and 

f) reallocation of communications between radios and 
logical slots of the cell site; and 

an operations and maintenance center (OMC) con?gured 
to communicate with and control the operations of the 
cell site and the other cell sites. 

2. The system of claim 1, further comprising: 
a system controller con?gured to communicate with the 
OMC and to selectively enable and disable each of the 
multiple power conservation features based, at least in 
part, on the power source availability status and on 
power source availability statuses of the other cell sites; 

a base station controller (BSC) coupled to the cell site and 
con?gured to control Global System for Mobile Com 
munications (GSM) functionality of the cell site; 

a Radio Network Controller (RNC) coupled to the cell site 
and con?gured to control Universal Mobile Telecommu 
nications System (UMTS) functionality of the cell site; 

a switch coupled to the BSC and to the RNC and con?gured 
to switch voice traf?c from the cell site to a public 
switched telephone network (PTSN) and to route data 
traf?c from the cell site to a data network; and 

a remote tilt mechanism that is con?gured to selectively tilt 
the tiltable antenna, based, at least in part, on a tilt signal 
from the cell site. 

3. The system of claim 1, wherein the selective enabling 
and disabling of the power conservation features are based, at 
least in part, on a carrier to interference ratio (C/l), a signal to 
noise ratio (SNR), a bit error rate (BER), or a frame error rate 
(FER); and wherein selective control of the communications 
bit rate includes selecting a codec from among a full-rate 
codec, an enhanced full-rate codec, a half-rate codec, and one 
or more modes of an adaptive multi-rate codec and further 
includes adjustment of a discontinuous transmission (DTX) 
threshold. 

4. The system of claim 1, wherein the adjustment of indi 
cators such that associated mobile devices transfer commu 
nications to the other cell sites includes adjustment of a cell 1 
reselect value; wherein reallocation of communications 
between radios and logical slots of the cell site includes 
allocating voice traf?c onto logical slots of a broadcast con 
trol channel (BCCH) radio; and wherein the selective tilting 
of the tiltable antenna includes up-tilting the antenna during a 
reduced availability period of a power source. 

5. The system of claim 1, wherein the system controller is 
further con?gured to selectively enable and disable each of 
the multiple power conservation features based, at least in 
part, on each of the following conditions: 

i) a duration during which the power source availability 
status has indicated a reduced availability; 

ii) a quantity of cell sites for which associatedpower source 
availability statuses indicate reduced availabilities; 

iii) a status of the back-up power circuit; or 
iv) a load of the cell site. 
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6. An apparatus for facilitating wireless communications 
with a wireless telecommunications cell site, wherein the cell 
site includes an antenna, comprising: 

a cell site controller con?gured to selectively employ at 
least three of multiple power conservation features 
based on a power source availability status, wherein the 
multiple power conservation features include: 
a) selective adjustment of an RF coverage of the antenna; 
b) selective control of an RF output transmit power level; 
c) selective control of a communications bit rate; 
d) transfer of communications with associated mobile 

devices to neighboring cell sites; 
e) adjustment of indicators such that associated mobile 

devices transfer communications to the neighboring 
cell sites; and 

f) selective employment of a broadcast control channel 
(BCCH) radio to transmit voice traf?c; 

wherein the cell site controller is further con?gured to 
selectively enable and disable at least three of the mul 
tiple power conservation features based on at least one of 
the following conditions: 
i) a duration during which the power source availability 

status has indicated a reduced availability; 
ii) a quantity of cell sites for which associated power 

source availability statuses indicate reduced avail 

abilities; 
iii) a status of a back-up power supply of the cell site; or 
iv) a communications traf?c load of the cell site. 

7. The apparatus of claim 6, further comprising: 
a base station controller (BSC) coupled to the cell site and 

con?gured to control Global System for Mobile Com 
munications (GSM) functionality of the cell site; 

a Radio Network Controller (RNC) coupled to the cell site 
and con?gured to control Universal Mobile Telecommu 
nications System (UMTS) functionality of the cell site; 

a switch coupled to the BSC and to the RNC and con?gured 
to switch voice traf?c from the cell site to a public 
switched telephone network (PTSN) and to route data 
traf?c from the cell site to a data network, wherein the 
switch includes a mobile switching center (MSC), a 
media gateway, or a call gateway; 

the antenna; and 
a remote tilt mechanism that is con?gured to selectively tilt 

the antenna, based, at least in part, on a tilt signal from 
the cell site. 

8. The apparatus of claim 6, wherein the cell site controller 
is further con?gured as a Long Term Evolution cell site con 
troller. 

9. The apparatus of claim 6, wherein the cell site controller 
is further con?gured to selectively enable and disable each of 
the multiple power conservation features based, at least in 
part, on the power source availability status. 

10. The apparatus of claim 6, wherein the selective employ 
ing of the power conservation features are based, at least in 
part, on a carrier to interference ratio (C/l), a signal to noise 
ratio (SNR), a bit error rate (BER), or a frame error rate 

(PER). 
11. The apparatus of claim 6, wherein the adjustment of an 

RF coverage of the antenna includes mechanically tilting the 
antenna. 

12. The apparatus of claim 6, wherein the adjustment of an 
RF coverage of the antenna includes tilting the antenna by 
electrically beam-steering the antenna. 

13. The apparatus of claim 6, wherein selective control of 
the communications bit rate includes selecting a codec from 
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14 
among a full-rate codec an enhanced full-rate codec, a half 
rate codec, and one or more modes of an adaptive multi-rate 
codec. 

14. The apparatus of claim 6, wherein selective control of 
the communications bit rate includes adjustment of a discon 
tinuous transmission (DTX) threshold. 

15. The apparatus of claim 6, wherein the adjustment of 
indicators such that associated mobile devices transfer com 
munications to the other cell sites includes adjustment of a 
cell 1 reselect value or a cell 2 reselect value. 

16. The apparatus of claim 6, wherein employment of the 
BCCH radio includes allocating voice traf?c onto logical 
slots of the BCCH radio. 

17. A method of conserving power in a wireless commu 
nications cell site having a radio and associated telecommu 
nications components, the method comprising: 

detecting an availability status of a power source; 
determining if a ?rst condition has been met, wherein the 

?rst condition includes one or more of the following 
conditions: 
i) a duration during which the power source availability 

status has indicated a reduced availability; 
ii) a quantity of cell sites for which associated power 

source availability statuses indicate reduced avail 
abilities; 

iii) a status of a back-up power supply of the cell site; and 
iv) a telecommunications traf?c load of the cell site; and 

enabling at least one power conservation feature of a ?rst 
set of power conservation features, wherein the ?rst set 
of power conservation features includes the following: 
a) selective adjustment of an RF coverage of an antenna; 
b) selective control of an RF output transmit power level; 
c) selective control of a communications bit rate; 
d) transfer of communications to neighboring cell sites; 
e) adjustment of indicators such that associated mobile 

devices transfer communications to the neighboring 
cell sites; and 

f) reallocation of communications between radios and 
logical slots of the cell site. 

18. The method of claim 17, further comprising: 
determining if a second condition has been met, wherein 

the second condition includes at least one unsatis?ed 
condition of conditions i-iv; and 

enabling a second conservation feature of a second set of 
power conservation features, wherein the second set of 
power conservation features includes at least one power 
conservation feature unenabled by the ?rst set of power 
conservation features. 

19. The method of claim 17, wherein the adjustment of the 
RF coverage of the antenna includes mechanically up-tilting 
the antenna. 

20. The method of claim 17, wherein the adjustment of the 
RF coverage of the antenna includes beam-steering the RF 
coverage of the antenna. 

21. The method of claim 17, wherein selective control of 
the communications bit rate includes selecting a codec from 
among a full-rate codec, an enhanced full-rate codec, a half 
rate codec, and one or more modes of an adaptive multi-rate 
codec. 

22. The method of claim 17, wherein selective control of 
the communications bit rate includes adjustment of a discon 
tinuous transmission (DTX) threshold. 

23. The method of claim 17, wherein the adjustment of 
indicators such that associated mobile devices transfer com 
munications to the other cell sites includes adjustment of a 
cell 1 reselect value or a cell 2 reselect value. 
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24. The method of claim 17, wherein reallocation of com 
munications between radios and logical slots of the cell site 
includes allocating voice traf?c onto logical slots of a broad 
cast control channel (BCCH) radio. 

25. The apparatus of claim 17, wherein the cell site oper 
ates as a Long Term Evolution cell site. 

26. A tangible processor-readable medium for executing a 
method of conserving power in a wireless communications 
system, the method comprising: 

detecting an availability status of a power source; 
determining if a ?rst condition has been met, wherein the 

?rst condition includes one or more of the following 
conditions: 
i) a duration during which the power source availability 

status has indicated a reduced availability; 
ii) a quantity of cell sites for which associated power 

source availability statuses indicate reduced avail 

abilities; 
iii) a status of a back-up power supply of the cell site; and 
iv) a telecommunications traf?c load of the cell site; and 

enabling a ?rst set of power conservation features, wherein 
the ?rst set of power conservation features includes the 
following: 
a) selective adjustment of an RF coverage of an antenna; 
b) selective control of an RF output transmit power level; 
c) selective control of a communications bit rate; 
d) transfer of communications to neighboring cell sites; 
e) adjustment of indicators such that associated mobile 

devices transfer communications to the neighboring 
cell sites; and 

f) reallocation of communications between radios and 
logical slots of the cell site. 

27. The tangible processor-readable medium of claim 26, 
wherein the selective adjustment of the RF coverage of the 
antenna includes tilting the antenna during a reduced avail 
ability period of the power source; wherein selective control 
of the communications bit rate includes selecting a codec 
from among a full-rate codec, an enhanced full-rate codec, a 
half-rate codec, and one or more modes of an adaptive multi 
rate codec; wherein selective control of the communications 
bit rate includes adjustment of a discontinuous transmission 
(DTX) threshold; wherein the adjustment of indicators such 
that associated mobile devices transfer communications to 
the other cell sites includes adjustment of a cell 1 reselect 
value or a cell 2 reselect value; and wherein reallocation of 
communications between radios and logical slots of the cell 
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site includes allocating voice traf?c onto logical slots of a 
broadcast control channel (BCCH) radio. 

28. A system for facilitating wireless communications, 
comprising: 
means for detecting a reduced availability of a power 

source; 
means for determining if a ?rst condition has been met, 

wherein the ?rst condition includes one or more of the 
following conditions: 
i) a duration during which the power source availability 

status has indicated a reduced availability; 
ii) a quantity of cell sites for which associated power 

source availability statuses indicate reduced avail 
abilities; 

iii) a status of a back-up power supply of the cell site; and 
iv) a telecommunications traf?c load of the cell site; and 

means for enabling a ?rst set of power conservation fea 
tures, wherein the ?rst set of power conservation fea 
tures includes the following: 
a) selective adjustment of an RF coverage of an antenna; 
b) selective control of an RF output transmit power level; 
c) selective control of a communications bit rate; 
d) transfer of communications to neighboring cell sites; 
e) adjustment of indicators such that associated mobile 

devices transfer communications to the neighboring 
cell sites; and 

f) reallocation of communications between radios and 
logical slots of the cell site. 

29. The system of claim 28, wherein the selective adjust 
ment of the RF coverage of the antenna includes up -tilting the 
antenna during a reduced availability period of the power 
source; wherein selective control of the communications bit 
rate includes selecting a codec from among a full-rate codec, 
an enhanced full-rate codec, a half-rate codec, and one or 
more modes of an adaptive multi-rate codec; wherein selec 
tive control of the communications bit rate includes adjust 
ment of a discontinuous transmission (DTX) threshold; 
wherein the adjustment of indicators such that associated 
mobile devices transfer communications to the other cell sites 
includes adjustment of a cell 1 reselect value or a cell 2 
reselect value; and wherein reallocation of communications 
between radios and logical slots of the cell site includes 
allocating voice traf?c onto logical slots of a broadcast con 
trol channel (BCCH) radio. 

* * * * * 
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